Background: Health behaviors of adults living with cardiovascular disease (CVD) risk factors affect additional risk, where lifestyle behavioral choices become even more important in controlling disease and preventing additional negative health outcomes. In addition, both lifestyle behaviors and CVD risk factor prevalence can vary by ethnicity.
Introduction
Cardiovascular disease (CVD) is the leading cause of death in the US and in the state of Hawaii.
1,2 Predictors of CVD include hypertension, high levels of low-density lipoprotein cholesterol, obesity, elevated glucose levels (diabetes), tobacco use, inadequate stress management, physical inactivity, and poor diet. For individuals living with CVD risk factors such as diabetes, hypertension, high cholesterol levels, and obesity, lifestyle behavioral choices become even more important to control the disease and prevent further negative outcomes. 5, 6 Recommended strategies to prevent and treat CVD include increasing healthy behaviors such as eating a diet high in fruits and vegetables, effectively managing stress, engaging in at least 30 minutes of physical activity each day, and avoiding unhealthy behaviors such as smoking and eating and drinking excessively salty or sugary foods and beverages, such as soda. 7 However, many people with CVD risk factors do not meet these criteria. The 2009 Survey on Living with Chronic Disease in Canada found that among those people who had been told that they
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Multiple Health Behaviors in an Ethnically Diverse Sample of Adults with Risk Factors for Cardiovascular Disease had hypertension, 58% were physically inactive, 71% were overweight or obese, 58% reported not eating enough fruit and vegetables each day, and 17% reported smoking cigarettes. 8 Populations with multiple behavior risk factors are at greatest risk for chronic disease and premature death compared with people with single or no behavioral risk factors. 9 Multiple risk factors are common in the general US adult population, with >50% of the population estimated to have at least two of the following four behavioral risk factors: smoking, heavy alcohol consumption, obesity, and physical inactivity 10 ; however, little is known about health behavior profiles among individuals living with CVD risk factors.
Clear health disparities also exist for CVD. Minorities in the US are at higher risk for several chronic health conditions and often have lower treatment adherence rates.
11 Asians in the US have an elevated diabetes risk. 12 In Hawaii, Native Hawaiians and other Pacific Islanders also have a very high risk for CVD. 13 In addition, diabetes rates for Native Hawaiians continue to increase. 14 Despite the clear evidence that health behaviors are important in controlling chronic diseases, significant gaps exist in understanding these health disparities, and little has been published in this area in the US. 10 Most studies focus on a single condition or a single behavior in the at-risk population or report on multiple demographic factors as risk factors for chronic disease. Moreover, to our knowledge, there is no published evidence that examines multiple CVD risk factors and multiple health behaviors in such a diverse ethnic population.
Therefore, we sought to determine whether multiple health behaviors differed significantly between individuals living with the CVD risk factors of diabetes, hypertension, high cholesterol levels, and obesity versus those without these conditions. We hypothesized that those with CVD risk factors would display fewer healthy and more unhealthy behaviors than individuals without those conditions.
Methods
Participants and Data
For this study, we used data from the 2007 Healthy Hawaii Initiative cross-sectional randomdigit-dial telephone survey. Using a computer-aided telephone interviewing system, we asked call recipients to complete a household survey about planning future health programs in Hawaii. More than 92% of adults willing to answer questions completed surveys (a 30.3% response rate overall), representing their household, for a total sample of 3607.
Materials
The full survey instrument was designed as a chronic-disease risk-factor surveillance system 15 and included questions about attitudes, norms, behaviors, and perceptions for physical activity, nutrition, and tobacco use. 16 We used a subset of questions that included CVD risk-factor health conditions, health behaviors, and demographic information.
Cardiovascular Disease RiskFactor Health Conditions-Participants were categorized as having a CVD risk-factor health condition if a physician, nurse, or other medical professional had ever told them that they had diabetes, high blood pressure (hypertension), or high cholesterol. 10 Those with diabetes were asked to specify which type: type 1, type 2, gestational, or borderline. For obesity, participants reported their height in feet and inches and weight in pounds. Body mass index (BMI) was calculated and used to indicate obesity (ie, BMI ≥ 30 kg/m 2 ). Respondents answered questions about their current health behaviors, including those related to nutrition, physical activity, cigarette smoking, alcohol consumption, and stress. As outlined in the following sections, each individual was classified as meeting or not meeting each behavior.
Nutrition-Participants were asked how many servings of fruits and how many servings of vegetables on average they ate per day. Respondents consuming five or more daily servings of fruits and vegetables were classified as meeting recommendations. 17 Respondents were classified as having a low dietary fat intake (ie, making a conscious effort to avoid eating foods that were high in fat) if they indicated "often" or "always" doing so. Participants were classified as breakfast eaters if they ate breakfast six or seven days per week. Respondents were classified as eating a healthy diet overall if they indicated that they often or always did so. Unhealthy nutrition behaviors included frequent soda consumption, which was defined as drinking ≥12 ounces of sweetened soda per day, 18 and frequent consumption of fast food, which was defined as eating at fast-food restaurants once a week or more.
Physical Activity-For each category of physical activity (walking, moderate, vigorous), respondents were asked the average number of days per week and total minutes per day that they engaged in each activity in a usual week. Respondents who reported walking or engaging in moderate physical activity for ≥150 minutes per week for at least 
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19,20
Smoking-Respondents who currently smoked cigarettes or who had quit less than six months before the survey were considered smokers.
Binge Drinking-Respondents who reported having four or more drinks in one sitting over the preceding four weeks were considered binge drinkers.
Stress-Respondents who reported their life to be "very" or "extremely" stressful were considered to have high stress levels.
Procedure and Analyses
The household member over age 18 with the most recent birthday was selected as the respondent. Verbal consent was obtained, and the study was approved by the University of Hawaii institutional review board. The survey took approximately 30 minutes to complete.
After summarizing participant demographics and health behaviors for the entire sample, we computed the prevalence of each health behavior by CVD risk factor. We compared differences for each CVD risk condition using the c 2 test. We used one-way analysis of variance to examine ethnic differences for each health behavior. Then, to determine the prevalence of multiple behavioral risk factors, we created an index by summing all 12 health behaviors (after first reversecoding the unhealthy behaviors of consumption of soda and fast food, smoking, binge drinking, and stress). Participants could score from 0 to 12 on this index, with higher scores indicating more health-promoting behaviors. Finally, we conducted separate logistic regression models, with having or not having each CVD risk factor (diabetes, hypertension, high cholesterol level, or obesity) as the independent variable and the health behaviors as dependent variables, controlling for age, sex, and ethnicity. All data were analyzed using IBM SPSS Statistics software (version 16.0; SPSS Inc, Chicago, IL).
Results
Participant Characteristics
The majority of participants were married (59.1%; n = 2131), had some college education (72.2%; n = 2604), female (65.3%; n = 2354), and had a household income of ≤$70,000 (51.4%; n = 1853). The average age of participants was 53.9 ± 15.8 years. Participant ethnicities included white (36.5%; n = 1317), Asian (28.5%; n = 1029), Native Hawaiian or part Hawaiian (17.0%; n = 612), and multiple ethnicities (18.0%; n = 649).
As shown in Table 1 , CVD risk factors were distributed as follows: 6.2% had diabetes (n = 222; of those, 62.0% had type 2), 15.9% had hypertension (n = 573), 16 .4% had high cholesterol levels (n = 592), and 18.6% were obese (n = 670). Almost 14% of the sample (n = 494) reported only 1 risk factor, 8.2% (n = 298) reported 2, 4.2% (n = 153) reported 3, and 0.8% (n = 30) reported having all 4 CVD risk factors (data not shown).
Statistically significant differences were found between ethnicities for diabetes [ƒ(3,1763) = 14.89; p < 0.001], with whites significantly less 
], with whites and Asians less likely to be obese than both Native Hawaiians and those who were part Hawaiian and those of multiple ethnicities (Table 1) .
As shown in Table 2 , the most common behaviors were eating breakfast, a healthy diet and consumption of fast food. Eight percent of the entire sample were smokers (n = 289), and 6.4% were binge drinkers (n = 230). Using c 2 analyses, statistically significant differences emerged within each CVD risk factor ( Table 2) . As compared with participants without diabetes, those with diabetes were significantly less likely to report the healthy behaviors of having a low dietary fat intake (p < 0.05), eating a healthy diet (p < 0.001), and meeting moderate or vigorous physical activity guidelines (p < 0.01); however, they were also significantly less likely to report binge drinking (p < 0.01). As compared with participants without hypertension, those with hypertension were significantly less likely to report the healthy behaviors of eating fruits and vegetables (p < 0.05), having a low dietary fat intake (p < 0.01), eating a healthy diet (p < 0.01), meeting walking recommendations (p < 0.01), and meeting guidelines for vigorous physical activity (p < 0.001); however, they were significantly less likely to report binge drinking (p < 0.01). Participants with high cholesterol levels were significantly less likely to report eating fruits and vegetables (p < 0.001), having a low dietary fat intake (p < 0.05), eating a healthy diet (p < 0.05), and meeting moderate (p < 0.05) and vigorous (p < 0.001) physical activity guidelines, as compared with those without high cholesterol levels. However, those with high cholesterol were also less likely to report the unhealthy behaviors of consumption of fast food (p < 0.05) and binge drinking (p < 0.001). As compared with all other participants, obese participants were significantly less likely to report the healthy behaviors of eating fruits and vegetables (p < 0.01), having a low dietary fat intake (p < 0.001), eating breakfast (p < 0.001), eating a healthy diet (p < 0.001), and meeting walking (p < 0.001), moderate (p < 0.01), or vigorous (p < 0.01) physical activity guidelines. Obese participants were also more likely to report the unhealthy behaviors of regular soda consumption (p < 0.01), consumption of fast food (p < 0.001), and having a high stress level (p < 0.01).
Using one-way analysis of variance, we found statistically significant differences between ethnic groups for all healthy and unhealthy behaviors except having a high stress level. Table 3 shows the percentage of participants reporting each behavior by ethnicity and provides the exact p value for each. Whites had the most favorable behavior risk profile overall, reporting more healthy behaviors and fewer unhealthy behaviors than all other ethnicities (except engaging in moderate and vigorous physical activity and having high stress levels). Asians reported the lowest physical activity but also the lowest stress levels. Native Hawaiians and those who were part Hawaiian reported the fewest healthy nutrition behaviors but were more likely than other groups to report walking and engaging in moderate and vigorous physical activities. However, they were also more likely to report the unhealthy behaviors of soda con- Higher health-behavior index scores indicated more healthy and fewer unhealthy behaviors. Index scores were lower for all CVD risk factors, indicating that individuals with each CVD risk factor reported fewer healthy and more unhealthy behaviors than those without the risk factors. Using the c 2 test, we found these differences to be statistically significant (Table 4) .
Logistic Regression Models
After controlling for age, sex, and ethnicity, we found that the logistic regression for diabetes was significant at step 2 [c 2 (5) = 12.76; p < .05]. However, the only significant predictor was being less likely to have a healthy diet (p < 0.001). The logistic regression for hypertension was also significant at step 2 [c 2 (6) = 30.47; p < 0.001]. Significant predictors included being less likely to eat a healthy diet or to meet recommendations for vigorous physical activity. The logistic regression for a high cholesterol level was also significant at step 2 [c 2 (7) = 31.94; p < 0.001]. Significant predictors included being less likely to have low dietary fat intake but being less likely to eat fast food. The logistic regression for obesity was also significant at step 2 [c 2 (10) = 99.11; p < 0.001]. Significant predictors included being less likely to eat a low-fat diet, eat breakfast, eat a healthy diet, or meet recommendations for vigorous physical activity but consuming greater amounts of fast food (Table 5) .
Discussion
In our study, multiple health behaviors did differ significantly on the basis of CVD risk-factor health conditions. Our hypothesis was supported in that those with diabetes, hypertension, high cholesterol levels, and obesity reported fewer healthy and more unhealthy behaviors, compared with those without each condition. In general, key variables for those with CVD risk factors included being less likely to eat a low-fat diet, eat a healthy diet, meet recommendations for vigorous physical activity, or eat breakfast regularly and being more likely to eat fast food.
Despite having been told by a medical professional that they had one or more CVD risk factors, study participants still reported engaging more frequently in unhealthy behaviors and less frequently in healthy behaviors. However, differences did exist between the CVD risk factors. It is interesting that the worst health index overall was found for individuals with obesity. We did not ask people if they were obese; instead, we calculated their BMI on the basis of their self-reported height and weight. This possible lack of knowledge of obesity status may reflect that those who reported the other conditions had already begun to make some changes in health behaviors but still needed to make more changes. Future research might examine specific behavioral differences over time to determine when behavior changes may occur for those with diagnosed CVD risk factors.
The strongest correlate was not eating a healthy diet (significant for all CVD risk factors except a high cholesterol level). This single variable was a stronger correlate than meeting recommendations for intake of fruits and vegetables, a frequently promoted strategy for those with chronic diseases. 7 Dietary fat intake was a significant correlate for a high cholesterol level and obesity, although previous research found a relationship between high dietary fat intake and diabetes. 21 Individuals with each CVD risk factor were less likely overall to meet recommendations for physical activity than were those without the risk factors. Specifically, less vigorous physical activity was a significant correlate for both hypertension and obesity in our study. Most strategies recommend engaging in moderate physical activity, 7 because many people with chronic disease are physically inactive. 8 However, the importance of vigorous physical activity should not be overlooked.
Confirming the results of previous research, Native Hawaiians had significantly higher rates of diabetes, hypertension, and obesity than did other groups. 13, 14 Asians also had significantly higher rates of diabetes, 12 as well as hypertension and high cholesterol levels, than did other groups. Clear differences also existed between ethnicities for healthy and unhealthy behaviors, similar to findings in previous studies, 22 with ethnic minorities tending to report fewer healthy and more unhealthy behaviors than whites. Despite these ethnic disparities, significant behavioral correlates existed for each CVD risk factor after controlling for age, sex, and ethnicity.
Interestingly, rates for binge drinking were significantly lower for individuals with diabetes, hypertension, and high cholesterol levels than for those without. The frequency of consumption of fast food was also lower for those with high cholesterol levels than those without. Contrary to earlier research findings, no significant differences were found for smoking, although ethnic differences were found. 10 Future research could examine whether these findings were intentional behaviors and if they could be built on to decrease other unhealthy behaviors.
Limitations of our study included the use of a cross-sectional design and self-reported data for all CVD risk factors and health behaviors. It is likely that the rates of obesity were underreported, as they were lower than the state average of 21.7%. 23 These data cannot be used to indicate causality. Caution should be used in applying these results to other states, as the ethnic composition of Hawaii is unique. Also, because of the large number of variables, we chose to dichotomize the variables. This was essential for the logistic regression analysis and also for the interpretability of the tables. However, this may have caused the loss of some of the richness of individual variables. For many of the behaviors, there were no clinical guidelines for cut points. In these cases, we determined the most logical cut point in order to separate the healthy from the unhealthy level of each behavior. Thus, some items (eg, consuming fast food once a week) may not be clinically significant.
Conclusion
Culturally and behaviorally tailored interventions should be designed for different CVD risk factors, taking into account whether the person is aware of the risk factor and whether the person has already made any behavioral changes. When addressing diabetes, it is important to emphasize improving the diet overall to be more healthy. When addressing hypertension, important areas to emphasize include improving the diet overall to be more healthy and increasing vigorous physical activity. When addressing high cholesterol, important areas to emphasize include decreasing dietary fat intake and continuing to avoid consumption of fast food. When addressing obesity, important areas to emphasize include improving the diet overall to be more healthy, eating breakfast more frequently, increasing vigorous physical activity, and decreasing dietary fat intake and consumption of fast food. Enhanced interventions dealing with multiple health behaviors may be important in reducing the number of people with CVD risk factors progressing toward CVD. v
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